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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain stable discharging performance by 
perforating a nozzle hole at a substrate, dipping the substrate in a 
photosensitive resin solution, irradiating the substrate with an ultraviolet 
ray, developing it, then removing the resin of an ink discharge side, filling a 
resin in a nozzle hole except a fine-diameter portion, further forming an 
ink repellent film, and removing the filled resin. 

SOLUTION: A plate 1 formed with a nozzle hole is dipped in a solution of 
a photosensitive resin 6. In the case of using a negative type 
photosensitive resin, the resin is irradiated with an ultraviolet ray from an 
ink supply side and developed. Then, an exposure portion is cured, the 
resin of the ink discharge side is dissolved and masked. Or, the ink supply 
side may be spin coated with the negative type photosensitive resin 
solution. When this masked plate is dipped in an electrodepositing liquid, 
and a current is supplied, ink repellent films 1 are formed at the ink 
discharg side and a nozzle hole 52 of the nozzle plate. Finally, the resin 
used for masking is released, and an ink lyophile treated and ink repellent 
treated nozzle plate is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nozzle hole of the shape of a funnel shape which has a pillar-like thin diameter section in a point is 
punched at a substrate. To this substrate that carried out the spin coat of this solution or it flooded with the 
photopolymer solution and pulled up The interior of the nozzle hole except the aforementioned thin diameter section is 
filled up with a resin by removing the resin of an ink discharge side, after irradiating ultraviolet rays and developing 
them. The manufacture method of the nozzle plate of the ink-jet head characterized by forming a ** ink film at least by 
one side chosen from electropainting and plating, removing the resin which carried out [ aforementioned ] restoration, 
and carrying out ** ink processing. 

[Claim 2] The nozzle hole of the shape of a funnel shape which has a pillar-like thin diameter section in a point is 
punched at a substrate. Stick a photopolymer sheet on the ink supply side of this substrate in piles, pressurize and heat 
this resin, and it pushes into the interior of a nozzle hole. The manufacture method of the nozzle plate of the ink-jet 
head which fills up the interior of the nozzle hole except the aforementioned thin diameter section with a resin, forms a 
** ink film by electropainting, and is characterized by removing the resin which carried out [ aforementioned ] 
restoration and carrying out ** ink processing by stiffening a resin by UV irradiation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention keeps stable the ink meniscus in ink-jet record, and 
relates to the manufacture method of the nozzle plate for ink-jet heads that the discharging performance and endurance 
which could not become dirty easily and were excellent in ink are acquired. 
[0002] 

[Description of the Prior Art] By extruding ink from an ink room, filling ink, putting a positive pressure in a nozzle, 
putting negative pressure on ink continuously, and pulling back in a nozzle, an ink jet printer tears off the extruded ink 
pillar, and carries out the regurgitation of the ink drop from a nozzle. At this time, an ink meniscus is deeply drawn in a 
nozzle. Moreover, ink is filled in a nozzle from an ink tank with this negative pressure, and it prepares for the 
following regurgitation. If negative pressure is reversed and it becomes positive pressure, a meniscus will be extruded 
again and will move in the direction of an outlet of a nozzle. 

[0003] Under the present circumstances, since the pressure put in order to carry out the regurgitation of the ink remains 
and vibrates after breathing out ink, the ink pressure in a nozzle is changed and an ink meniscus vibrates. If this 
vibration is repeated several times, it will be decreased gradually and the following regurgitation of it will become 
possible. Moreover, if the regurgitation of the ink is carried out from one ink room depending on the regurgitation 
method of an ink-jet head, a discharge pressure will get across also to an adjoining ink room, and an ink meniscus will 
vibrate also with a non-regurgitation nozzle. 

[0004] When positive pressure is applied to the ink in a nozzle by this pressure fluctuation, ink may overflow outside 
from a delivery. Although the ink which overflowed on the surface of the nozzle plate is drawn in a nozzle with the 
following negative pressure, it is easy to become dirty in the ink which overflowed, this bars the stable regurgitation, 
and the front face of a nozzle plate becomes the cause of degrading a picture. 

[0005] That is, if the ink which overflowed, and adhering ink Myst are accumulated gradually, and form ink ****** on 
a nozzle plate and this ink ****** touches a delivery, further, they will pull the ink drop which carries out the 
regurgitation, and ink ****** becomes large, a discharge direction will be bent or they will soil [ when this ****** is 
broken through and an ink drop carries out the regurgitation of the delivery to a wrap, ink will scatter, and ] a picture. 
Furthermore, a wrap and ink breathe out a delivery thickly and ink ****** i s lost. Moreover, fiber and the dust 
generated from the paper which is printed matter-ed, cloth, etc. tend to adhere to ink ****** on a nozzle plate, and it 
may plug up a nozzle hole. 

[0006] In order to prevent the dirt in ink, performing ** ink processing to a nozzle plate is performed. If ** ink 
processing of the nozzle plate front face is carried out, even if the meniscus of ink comes out from a delivery outside, it 
can prevent ink's overflowing on a nozzle plate, or being damp and spreading. 

[0007] It not only carries out ** ink processing of the nozzle plate front face, but if the outlet portion of a nozzle hole 
also carries out ** ink processing in regularity length, a nozzle plate will stop being able to become dirty further easily, 
and the regurgitation will be stabilized. It is because ink will stop being able to overflow on a nozzle plate front face 
easily even if a meniscus vibrates, if this boundary has entered in the nozzle, since an ink meniscus is in the boundary 
of the ** ink processing section and the unsettled section. However, if the length into which the ** ink processing 
section enters is too deep, regurgitation resistance of ink will become large. Moreover, since it becomes easy to absorb 
an air foam, the regurgitation becomes unstable on the contrary. Therefore, control of the depth of the ** ink 
processing section is very important. 

[0008] After making a nozzle hole in a nozzle plate, coating a ** ink material by sputtering to a certain amount of 
depth inside a nozzle plate front face and a nozzle hole is indicated by JP,48-37030,A and 57-107848. However, it is 
very difficult to carry out ** ink processing of the outlet portion inside a nozzle hole by fixed length by sputtering. 
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[0009] It is filled up with the natural wax which 90 degrees C was made to heat and dissolve in JP,64-87359,A all over 
\3 nozzle hole, the wax adhering to the end face is wiped off, a tetrafluoroethylene is coated with a plasma 
polymerization method near the delivery in a nozzle plate front face and a nozzle, and carrying out dissolution removal 
of the wax after that is indicated. However, since the wax overflowing into the front face is only wiped off, ** ink 
processing cannot be carried out to sufficient depth inside a nozzle hole. 

[0010] Although protecting the ink discharge side of a nozzle plate with a protection sheet, preparing a parent ink film 
in an ink supply side by electropainting, and preparing a ** ink film in JP,10-157106,A by the electropainting which 
subsequently removed the protection sheet and changed conditions is indicated, a ** ink film cannot be made to enter 
to the interior of a nozzle hole by this method. 
[0011] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned situation, ** ink 
processing of a nozzle plate front face and the interior of a nozzle hole is carried out in the predetermined depth, and it 
is in offering the simple manufacture method of the nozzle plate for ink-jet heads that a stable discharging performance 
is obtained. 
[0012] 

[Means for Solving the Problem] The above-mentioned purpose of this invention punches at a substrate the nozzle hole 
of the shape of a funnel shape which has a pillar-like thin diameter section in a ** point. To this substrate that carried 
out the spin coat of this solution or it flooded with the photopolymer solution and pulled up The interior of the nozzle 
hole except the aforementioned thin diameter section is filled up with a resin by removing the resin of an ink discharge 
side, after irradiating ultraviolet rays and developing them. A ** ink film is formed at least by one side chosen from 
electropainting and plating. The manufacture method of the nozzle plate of the ink-jet head which removes the resin 
which carried out [ aforementioned ] restoration and carries out ** ink processing, And the nozzle hole of the shape of 
a funnel shape which has a pillar-like thin diameter section in a ** point is punched at a substrate. Stick a 
photopolymer sheet on the ink supply side of this substrate in piles, pressurize and heat this resin, and it pushes into the 
interior of a nozzle hole. By stiffening a resin by UV irradiation, the interior of the nozzle hole except the 
aforementioned thin diameter section is filled up with a resin, and, therefore, it is attained by the manufacture method 
of the nozzle plate of the ink-jet head which forms a ** ink film by electropainting, removes the resin which carried 
out [ aforementioned ] restoration, and carries out ** ink processing. 

[0013] That is, when flooded this invention person with the photopolymer solution, and he pulled up the nozzle hole, 
then nozzle plate substrate of the shape of a funnel shape which has a pillar-like thin diameter section in a point, the 
spin coat of this solution was carried out and the photopolymer sheet was pushed in, the ** ink film formed by that a 
resin does not enter into the aforementioned thin diameter section and electropainting found out excelling in endurance 
ability, and resulted in this invention. 
[0014] Hereafter, this invention is explained. 

[0015] Although stainless steel (SUSs 304, 316, and 316L, 430 grades), a polyimide, the poly ape phon, a polyether 
ape phon, a polycarbonate, etc. are employable, since it excels in dimensional stability and a nozzle hole can be 
punched with high degree of accuracy as a substrate of a nozzle plate, stainless steel is desirable. Moreover, even if 
stainless steel does not perform processing which forms a conductive coat, electropainting and plating are possible for 
it. The thickness of a nozzle plate has desirable 50-100 micrometers. 

[001 6] How to punch at a substrate the nozzle hole of the shape of a funnel shape which has a pillar-like thin diameter 
section in a point is explained based on drawing 1 . 

[0017] In drawing 1 (a) 1 For example, the nozzle plate substrate of stainless steel material, 2 at the nose of cam of a 
thin diameter section 21 The drill-like lobe 22 (the shape of for example, a cone which has about 120-degree 
inclination), The die which has the hole 31 which receives the lobe 1 1 of the nozzle plate which projects to an ink 
discharge side when the punch of the shape of a funnel shape which ****, and 3 are poked to punch, the guide whose 4 
regulates vertical movement of punch — it is the electrode holder of the pin by which the punch which has a hole 41 is 
formed, and this drawing shows in model the state where it poked to punch TTie fringe-like stage is formed in the upper 
limit of a pin (not shown), it becomes a stopper when poking to punch, and punch stops at the position which does not 
penetrate a nozzle plate. 

[001 8] the hole of the nozzle which carried out the grinding of the nozzle plate lobe 1 1 of an ink discharge side, and 
made and formed the hole after poking drawing 1 (b) to the aforementioned punch — a configuration is shown and it 
consists of the interior 52 of a hole which has a taper corresponding to the taper section 23 of punch, and a thin 
diameter section 51 corresponding to a thin diameter section 21 Since a barricade will specifically occur if punch 
punches, a hole is made at the lap process which must remove this completely, for example, is polished using 
equipment like a flat-surface lapping machine by the abrasive material of 2 micrometers or more of mean particle 
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diameters, and the barricade which remains around a hole is removed and finished at the polish process using the 
^brasive material of 1 micrometer or less of mean particle diameters. 

[0019] By the stainless steel substrate, the barricade in the interior of a nozzle hole can be removed by electrolytic 
polishing. The polish liquid which mixed phosphoric acid and the sulfuric acid is used for electrolytic polishing. 
Electrolytic polishing is performed, after carrying out alkali electrolytic cleaning first, since a passive state film and 
fats and oils have adhered to the stainless steel front face. Not only a barricade but the oxide film on the front face of 
stainless steel is removed now, and the whole stainless steel substrate turns hydrophilicity (ink). Rinsing and masking 
below after dryness are performed for this. 

[0020] As other parent ink processings, you may carry out by coating a hydrophilic material, for example, an ultrafine 
particle, hydrophilic polymer, etc. of an inorganic oxide. 

[0021] In case it is filled up with a resin, electropainting or plating is performed and a ** ink film is formed in the 
interior of the nozzle hole except a thin diameter section, in order to regulate the position which a ** ink film is made 
to enter, a photopolymer solution or a photopolymer sheet is used. The length into which a ** ink film is made to enter, 
i.e., the length of a thin diameter section, has desirable 5-15 micrometers from the stability of regurgitation resistance 
and a meniscus. The length of a thin diameter section can be adjusted to the desired length in a punch configuration. In 
addition, the path of a thin diameter section has desirable 20-60 micrometers. 

[0022] Specifically, the plate substrate 1 ( draw ing 2 (a)) in which the nozzle hole was formed is soaked in the solution 
of a photopolymer 6. If ultraviolet rays are irradiated and are developed from an ink discharge side when using the 
photopolymer (for example, Tokyo adaptation shrine make, OFPR800) of a positive type, the ground of the field which 
the exposure section dissolves and forms a ** ink film will be exposed. It masks by the resin 6 which the interior 52 of 
a nozzle hole except the ink supply side and a thin diameter section 51 hardened by this. When using the photopolymer 
(for example, Tokyo adaptation shrine make, OMR83) of a negative mold, ultraviolet rays are irradiated from an ink 
supply side, if negatives are developed ( drawing 2 (b)), the exposure section will harden, the resin of an ink discharge 
side dissolves, and same masking is carried out ( drawing 2 (c)). 

[0023] Moreover, you may carry out the spin coat of the photopolymer solution of a negative mold to an ink supply 
side. Although this solution trespasses upon the interior 52 of the nozzle hole except a thin diameter section 51 by the 
capillary force, this solution that, as for a thin diameter section, usually has the viscosity of 20-30cp cannot invade 
because of about 20-60 micrometers of diameters. About exposure development, it is the same as that of the case where 
it is immersed. 

[0024] If a photopolymer sheet (the so-called dry film) is stuck on the ink supply side of the substrate which punched 
the nozzle hole in piles, this resin is pressurized and heated and it pushes into the interior of a nozzle hole, although a 
resin can invade into the cone section, it cannot invade into a thin diameter section, but can also fill up the interior 52 
of the nozzle hole except the aforementioned thin diameter section 51 with a resin 6 by irradiating ultraviolet rays and 
stiffening a resin. 

[0025] Generally, by electropainting or plating, in order to strengthen adhesion of a coat, pretreatment of a base 
material is performed. Although it is necessary to remove these since the passive state film and fats and oils of an iron 
oxide have adhered to the front face when a base material is stainless steel, these are removed at the time of the above- 
mentioned de-burring processing. In plating, it soaks in a hydrochloric acid further, a front face is activated, there is the 
need of giving strike plating used as a ground, and a man day increases more than electropainting. 
[0026] If a substrate [ finishing / the above-mentioned mask ] is dipped in electrodeposted liquid and energized, the ** 
ink film 7 will be formed in the ink discharge side of a nozzle plate, and the thin diameter section of a nozzle hole 
( drawing 2 (d)). Electrodeposted liquid and plating liquid are Number cp and hypoviscosity, and since it is electrically 
drawn in by the nozzle plate, they can enter also into the thin diameter section of a nozzle hole. 

[0027] What electrodeposited the liquid which consists of the particle and acrylic resin of a fluororesin as a ** ink film 
is desirable. This dips a nozzle plate substrate in PTFE (polytetrafluoroethylene) dispersion liquid and the liquid 
containing acrylic resin with anion machines, such as a carboxyl group, electrodeposits this as an anode plate and is 
obtained. Moreover, the eutectoid plating film which distributed and plated the PTFE particle in nickel plating liquid is 
sufficient. However, an eutectoid plating coat may be corroded of water or an ink component for the metal membrane 
which the metal exposed to the front face. Moreover, when ultrasonic cleaning is performed, F particle drops out and 
water-repellent degradation may be caused. Since an electrodeposited film can avoid those un-arranging because of an 
organic film, it carries out the laminating of the electrodeposited film further on an eutectoid plating coat, and is good 
for it also as a ** ink film. 

[0028] The nozzle plate which exfoliates the resin finally used for masking and by which parent ink processing and ** 

ink processing were made is formed ( drawing 2 (e)). 

[0029] 
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[Example] Hereafter, this invention is not limited by this although this invention is explained in detail using an 
example. 

[0030] Precision punch was used and punched at the nozzle plate substrate with an example 1 (punching, polish) 
thickness of 1 00 micrometers of SUS3 1 6L, and 80 micrometers was made to the thickness of a plate substrate so that it 
might become in the nozzle hole of the path of 42 micrometers of a thin diameter section, a length of 10 micrometers 
of a thin diameter section, and 80 micrometers of diameters of opening by the side of ink supply. 
[0031] (Alkali electrolytic cleaning) The nozzle plate substrate which contains NaOH, phosphate, and a chelating agent 
1 5% and which carried out punch to the anode plate at a nickel board and cathode using alkali electrolytic-cleaning 
liquid was attached, and alkali cathode electrolytic cleaning for [ current density 5 A/dm2 and voltage 3 ] V or 5 
minutes was performed at 50 degrees C. 

[0032] (Electrolytic polishing) The electrolytic-polishing liquid which consists of 200 cc of phosphoric acid and 40 cc 
of sulfuric acids was used, the nozzle plate substrate which carried out punch to cathode at carbon and the anode plate 
was attached, and electrolytic polishing for [ current density 30 A/dm2 and voltage 3 ] V or 5 minutes was performed 
at 70 degrees C. 

[0033] (Masking) the nozzle plate substrate which washed after electrolytic polishing and was dried — Tokyo — 
Adaptation — make — the spin coat of negative-mold photopolymer OMR83 was carried out, ultraviolet rays were 
irradiated two times 12 mW/cm from the ink supply side, negatives were developed for 1 minute with the developer for 
OMR, and the ink supply side was covered with the resin, and the interior of the nozzle hole except a thin diameter 
section was filled up with this resin 

[0034] (Production of an electrodeposition paint) lOg of dispersants is added to 25g of PTFE impalpable powders, with 
little pure water, triethylamine 0.5ml is added, it mixes, pure water is added gradually, PTFE is distributed, and it may 
be 250ml. Water-soluble heatproof varnish 50g and 200g of ion exchange water were mixed and agitated, the ion 
exchange treatment refined, coarse ion was removed, both were doubled, and it considered as the electrodeposition 
paint. 

[0035] (Formation of a ** ink film) The masked nozzle plate substrate was used as the anode plate, and the 2- 
micrometer electrodeposited film was made to put by using SUS304 board as cathode in the above-mentioned 
electrodeposition paint according to the electrodeposted conditions for [ 25 degrees-C and 35 ] V or 2 minutes. Then, 
after drying for 5 minutes at 100 degrees C, it was made to harden for 30 minutes at 130 degrees C. 
[0036] (Ablation of a resin) Removal of the photopolymer used for the mask was performed by immersing an 
electrodeposited nozzle plate substrate in ablation liquid 502A for OMR83 (above-mentioned) heated at 100 degrees C, 
and dissolving a resin. In addition, what is necessary is just to use NaOH heated at 40 degrees C, when using a 
photopolymer sheet. 

[0037] There are 100 degrees of contact angles of the water of the ink discharge-side side of the obtained nozzle plate, 
and they had sufficient ** ink nature. Moreover, although 20,000 grinding tests were performed having included ink in 
this and imposing a 30g load using the non woven fabric by Kanebo, Ltd. and bell ITA which are used for wiping of an 
ink-jet head, there was no generating of a blemish, and the contact angle fell slightly and became 95 degrees. 
Moreover, by observation from 45-degree slant using the scanning electron microscope, it checked that ** ink 
processing of the straight section of a nozzle hole was carried out uniformly. When this nozzle plate was pasted up on 
the piezo type actuator, the ink-jet head was produced and ink was made to breathe out, the difference was not looked 
at by regurgitation speed, a discharge direction, and discharge quantity between each nozzle. 
[0038] Example 2 electrolytic polishing was performed like the example 1. 

[0039] (Masking) the nozzle plate substrate which washed after electrolytic polishing and was dried ~ Tokyo ~- 
Adaptation — make — positive-type photopolymer OFPR-800 — a DIP coat ~ carrying out — an ink discharge side to 
ultraviolet rays —12 mW/cm2 — irradiating — the object for OFPR — negatives were developed for 1 minute by 
developer NMD-3, and the ink supply side was covered with the resin, and the interior of the nozzle hole except a thin 
diameter section was filled up with this resin 

[0040] (Formation of a plating ground) In 20% hydrochloric acid, at the room temperature, it was immersed for 5 
minutes and the masked nozzle plate substrate was activated, using the plating liquid of NiC12240 g/L and 
hydrochloric-acid 125 ml/L, the nickel board was attached in the anode plate and this substrate was attached in 
cathode, and at the room temperature, current density 8 A/dm2 and plating processing for [ voltage 6 ] V or 3 minutes 
were performed, and it considered as ground plating. 

[0041] (Formation of a ** ink film) The nozzle plate substrate was put into hypophosphite, a complexing agent, nickel, 
and the 90-degree C non-electrolyzed eutectoid plating liquid containing a PTFE particulate material, and the 2- 
micrometer ** ink film was formed. 

[0042] (Formation of an electrodeposited film) Using the aforementioned electrodeposition paint, on the plating coat, 
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electrodeposition for 2 minutes was performed by 35V, and the 2-micrometer ** ink film was formed. 

[0043] (Ablation of a resin) Ablation liquid 502 A for OFPR was warmed at 100 degrees C, the nozzle plate substrate 

was soaked into this, the resin for masking was dissolved, and the nozzle plate was obtained. 

[0044] The same result was obtained when the obtained nozzle plate estimated it the example 1 similarly. 

[0045] Example 3 electrolytic polishing was performed like the example 1 . 

[0046] As masking, the dry film FX 130 made from Dupont was laminated on condition that 108 degrees C and 3 
kg/cm2 in the ink supply side of a nozzle plate substrate, 320-400nm ultraviolet A was irradiated at this dry film, and 
the 2-micrometer ** ink film was formed like the example 1 after that. 

[0047] It soaked in 5% of NaOH liquid which heated this at 50 degrees C, the dry film was exfoliated, and the nozzle 
plate was obtained. 

[0048] The same result was obtained when the obtained nozzle plate estimated it the example 1 similarly. 

[0049] The punch of the example cone of comparison was used and the nozzle plate was altogether produced similarly 

with the example 1 except having punched the cone-nozzle hole of 80 micrometers of diameters of ink supply side 

opening, and 42 micrometers of diameters of ink discharge-side opening. When this nozzle plate was pasted up on the 

piezo type actuator, the ink-jet head was produced and ink was made to breathe out, between each nozzle, regurgitation 

speed, a discharge direction, and discharge quantity are large, and variation and quality of image deteriorated 

remarkably. 

[0050] 

[Effect of the Invention] Since it considered as the nozzle hole of the shape of a funnel shape which has a pillar-like 
thin diameter section in a point according to this invention Since a resin does not enter into the thin diameter section of 
the shape of a pillar of a point in the case of masking and ** ink processing of the interior of a nozzle hole is carried 
out in the predetermined depth A meniscus can be maintained stably, and a meniscus position is not changed for every 
nozzle, but while being able to obtain the ink-jet head which has a stable discharging performance, it excels in the 
endurance of a ** ink processing film, it continues at a long period of time, and the stable regurgitation is made. 
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[0 0 0 8] #P|Bg4 8-37030 ^ H357-10 
7 8 4 8-§-^^tt, yX/wXv- h^y X/P^SrPiltfc 

h*®t y x^rtgcofcsii&osiSi-e^-T^ ^ 

y ^^t?y X/w^rtgCWWPgB^Sr— ^wft$-e^-f y 

[0 0 0 9] i|#MBS6 4-8 7 3 5 9-^-(Ctt, 9 0^^ 
*Pf^LT^$-erfc^!7 5/ ^ *y X/W5ttft-?E* 

yySr/7X-7l^Sttn-f ^ y^L, ^r<D^!7iy 

y x/v^gpo+^^^^TSi'f >?#km-r?>z. t ^ 
-e#ftv\ 

[0010] !&m¥- 10-157106 y X/V 
S-l-y^KSryX/v^gps^ADji^-BrSr 
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10 0 1 1 1 

ss^-t tz £ j%tc h <r> x-h 9 > y X/ufc&mRxf; xjv-k 

[0 0 12] 

K*mmK&ni^ m^ms^m^KmmLxB\t±if 

<fc 9 WIH*B@gBSr^< y X/w;*rt|ffK:8fJ!§£r3&»U S 

IB V- h ***rc« 1) tttt, fe«fJi§*inffi • Lt y 
tSitiaO tttCiM&tt*Nt< y X/Ptf:f*gg)SK«fflM& 

[0 0 13] IP*>*^M#tt. ^4S8ia5tP3tt^©^B#gi5 
Sr*-T 5 Jl^-^O y X/VR £ "Ttttf , y X/u? |> 

[ooi4] eiT, ^w^ov^fftw-t-s,, 

[0 0 15] /X^yv- Ko&KirLTIS, 
X (SUS 3 04, 3 1 6, 3 1 6L, 4 3 0#) , # 

*u y x^?t<D^?LSrii5ffi^-efl^.2>r. ii^^fyv 40 
um*Mist£< rhnmmm^* v^tf-asmx-hz. y 
[0016] %m&\^wm'fcv>Mimtt-r%mivmvi. 

[0017]@1 (a) KJSVVC, l\S.m^.\t^^U 
*m<D/ X>v7 h 2 \S$m% 2 1 cD^jffiKgt 

#<D2gfcHgB 2 2 1 2 0° »ffi^«r*-r^R» 



fcNfw stw{ai(^# m-s y x/wp^i/- k <r>$&m 1 

1 SrS{tS§tLS7L3 1 §-*-f S^-f, 4«jK^<o±T 
»?:*fij-rs^ K7L4 1 Sr*-r-5^V^s^$^T 

-=»t, yx/^w-htrsaL^v^«-e^v^it* 

[0 0 18] Ell (b) ttu mttt^-Q^tzM.. 4 

— s<—U2 3 {C^i"^— ^-=Sr*-f-5^rtg|5 5 2 
#ffl@g&2 lK*fj£-*-.5#fB@8lS5 lJi^&S. ^#1$ 

-Ctfc_htf5. 

[0019] ^^^w^s^-^ttyXA-^gisic^r?,^ 
isxs^ws&mmfa Mis*?) >fk$tt5„ rtv^*; 

[0020] -eroffi©^ ^^ftiai: Ut tt, 

^j^««s«6^-f^©j@m*ic^«*tt^y-v-^€r 

[00 2 1] *B@g|5Sr|&< y X/U^^g|5(cWflgSr3(S*L 
H^m^<7>mt 2 0 ~ 6 0 ti miW£ \ 

[0022] Mfrmz. rau y x/w^sr^ tfc^v — h 
mmi m2 ( a ) ) ^3ti4«sg6<D^{c»tt5.. 
#^w<offift&mm (Wx.&jmi£fctiM. ofprs 
00) &@im-rz>M&\*. -f^?*ttuwfrbi%t[-m*m 

5i&&<; X/^rtgp 5 2 as$£ffc; Lfc«|g 6 t?t 

**isy£*iz>. *#w.<nmyt>&.®m 

omr 8 3) sr««-rs#-a-»*, <i>?mi&wfr 
b&Km&m&tvx (12 (b) ) zL&i-fzkwtm* 
mt^. -4is?tkmw<omm&&mvxmm<?>^x*>- 

?&Ztl2> (HI2 (c) ) „ 
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[0023] *fcf >?mswiz.*#m<oi&yt&mmm ffln&8o»m<z>sx/u-x{z.t£z>mic7'u~-bm&<r>m 

m*x¥l/=i- hUrtiV. m&®5 1 £i&< $£8 0 Mm{^fct±tf*:„ 

TtrtSC 5 2 icte^f #ffl&8Btt: [0 0 3 11 (T fVio V WMm$) 1 5 %N a OH bj& 

i2 0~6 0 f imgS©fcft, St 2 0~3 0cpOtt gfeifci 3rW— h#J£r-£ti\ T/V* y S8?j5fc#«£/BV\ 

*Sr^"rS^^(4'SA-^*'fev\ SS^-ffeJcioVNTW: RgffiK-y-J'vMR, gteJcaX^Lfcy X/KTV- Kg 
«»-r^»^-tl^«-^fcSo 5 OtT, tMSA/dm^ « 

[0 0 2 4] yX/W5*C«r*?Lbfca«©>f ^^fl«fe|iffi ff3V, 5^fB©7/V* 'J MnHH^^ffofc. 
{Cg53ti4«agv— h (v\fc>i$>5 K5^7^;U) SrSia [0 0 3 2] (mMQtm) 0 0 c c tffl5H4 0 c 

J: 9 tilfBSWflgB 5 1^</ X/V-^rtSp 5 2 KuWIffl 6 Sr ffiWm&ft'? fc. 

3fc*T5r [00 3 3] (^r^#^^) WS?W«^ 

[0 0 2 5] &m<Ottm iS-St-S X/V^ix- aoufrffc (1*) 

£3&@(;^5fc»©#<Ot&M3l;W;b;ft,5 0 ^^flflgOMR 8 3 f > = — -Y V^iftjj&ffliJ 

{cl|[g«ciS{tT*BSrfif^kU, Ti&i&5* [0 0 3 4] (lfift©fW PTFEf»*2 5g 

* jsr^fcJW-jMSa^rOs «*^J:>J h^mt&<*£ 20 #$c#Jl 0 g&#P;t, '>£<0*BtK t *tc h y 

£„ 5m 1 SrAPJt-Cil^U \m*.P 

[o o 2 6] ±m-v*?fc*-<om&&mmm^mi'Xffi TFE^t§-tT2 5 0mii:t5 o *^ftws^i7^ 

«-r-5t/X/W7*i/— V<D'(l/9vt\&WhJX>\< , K<T>n *5 0gi-Y;t>3S&*2 0 0gSr?i'g-LT*#U ^ 

V;?J^7dS^$tl-5 (02 (d) ) . fSM *>&&tim\z. X^XtSMVXm-4 *^&m*> M 

ifc^ ^^tt^c p tm^mx. M.-omm.mzs x/v #sr-a-fc>*-ca«&)isft ufc 0 

Xl^— McKei^ttSO-eyX/^tD^gplcfcAOji [0 0 3 5] (SK^ffi!©^) ilEcDm*^^ 

[0 0 2 7] S-C^^^irLTja. 7 5/*«IM<0«*t^ US3 0 4MII«iLT, 2 5t« 3 5V, 2&m<0 
iMPTFE (*yfh?7/l'*nxfi/» 30 1 0 O'Ct? 5^ra^Ufc^, 13 0^3 0^ 

ZSttWi^ /X/l^V— hStRSrgLT, ifrSrlSffi [0 0 3 6] («Mgtf>§iJ«) KffiV^^fett«Mg 

i: uTS*L-c#e>H-5o tfcN i ^ 'y*«tPTFE »^*ia, i o o^tcipfsabfcOMR 8 3 (mm mm 

«>, *^>-^^-eJS^:^ivSr td5fcs o t-tim^ S^li, 4 O'CJc^Pf^L^Na OHSrfflv^«J;v^ 

8tffc#tr*T5 i: F3feiF*S|tt^LT«7k«©^bSrJS< £ [0 0 3 7] X;U7"w- htf>f >-^etmfi!l® 

tfcfcSc «*KJ**r^ofc«)^4xP>cD^F^SrjS{t ©*©iM«l3:10 0 o +5«:«-f b 

aSLTS^y^itLTtiV^ 40 kttSM® (4*) SPFI&fis -</W-*-£fflV\ r^t 

[0 0 2 8] ft^ic-^^dr^^-ttfflLfc^JitSrSiJfiSL ^-T Vj? Sr^SHtT 3 0 g 2 0, 0 

h^nWitte (0 2 (e) ) „ A*5ffi^{g;Tb9 5 0 {c/i-ofe 0 4fc^3SS!a-f Sm. 

[0 0 2 9] 0t&m^it4 5° ®tbj}mfrb<nmm~i:y. yx^ 

mmm] &.t, mmm&m\<^x*mw&mMimw-r <o* v hmu%-^m<< ^?%mtsft,xx^^ t & 

[0 0 3 0] HJS^Jl ^^—f-lZ.mmVX'f ls?*J^-y b^-y K*fWU 
(^7L, JS^ 1 0 0 nm©SUS 3 1 6 L©;X trafcW^^rfcfc i^., #/ X/wW-esfcajgft, »t 

C0@4 2 jim, *Hfi&SR<©*£ 10(im, -fy^tti^ltl© 50 [0 0 3 8] 
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10 0 3 9] nmwm&* &&\,xi&m 

X^U— h«Rfc, JlCSWfcfl: («) §W*5?S! 
gS^tt«JMO F P R - 8 0 0 £x -f y hU -f > 
?HktiiMi>*b%fW& : &l 2mW/cinHPJtU OFP 
Rffl^Hl^NMD-3-Cl^-M^lfeUr, ttfflgTM'^ 

[0040] v*TM<Dmm zfrtz. ; 

hm&&2 oyom^tp^ia-cs^wawb 

Tfitt-ffcU N i C 1 2 2 4 0 g/L. ffi&l 2 5ml 

Sit?, «tfft««8A/dm\ «ffi6 

[004 1] WW v * BI<D7&£) #t3S#Sg|i£ t flNtfN 
t^y^/Wi PTFE^-tfcK^Sr-&tf. 9 0t©«l»f 

[0 0 4 2 ] OtttKeftMK) fltnEttttttftfeftwr. 
* y=¥£UK-hfc3 5 V-C2^©fi3|PSrfTV\ 2/*m©S 

[0 0 4 3] («&J3i<D*J8i) OFPRfflPJf5Kg5 0 2 A 
£1 0 O'ClcM&L-C, i X/wXw— hS«£r 

fc. 

[0044] mbfrtz.; xfr^u- b -ammm ltmm. 

[0 0 4 5] HJ60J3 

[0046] v^df^iLt, jXfls-JU— h£«<£> 
Wi^i&i&WCDu p o n t*tflK?W7-f A-AFX 1 
30t:108t, 3kg/cmOft#T?7U-b 
U gK7'f7-f;^|C3 20~4 00nmfflfiSElf 
fl-i»£J!8» U &lft£ttff 1 i: PMtlC LT 2 „ m©S-f 

[0 0 4 7] itt*5 O'CJCiPf^LfcsroWNaOH^ 



[0048] mantes x/u7u— b -zmMm itmm 

[004 9] ifctfrfcl 

nu W V^PtW«llPS4 2 m«5n^y X/V^Sr^ 
ALfcfil*H:*«« 1 &£TNMc Lt/X/v/l/- h 

[0 0 5 0] 

/x/p^gp^^^^-effiwv^^as^sco 

S^y h^y F*#ii fc*-C**i:*fc % SW^fe 

So 

[BBioflW&KH] 

[Ell] /X/^«?^^rj£*SftB-r«0 o 

IB 2] *»W©«-f l/irimrftT'rmx&^'r/umz 



l ;X/vXw-F 
2 

3 *V 

4 fc'^jJvi^— 

5 1 

6 «3ft£«MR 

7 SWV^JK 
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(o) 





(e) 
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